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S1. Secondary Organic Aerosol (SOA) Formation Experiments
Ozonolysis and photooxidation experiments were conducted in the Caltech dual 24 m 3 Teflon
Environmental Chambers (CTEC) (1, 2) and Caltech Photooxidation Flow Tube (CPOT) (3) at ambient temperature (~295 K) and atmospheric pressure (~1 atm). All experiments were carried out under dry conditions (<10% RH), in the presence of ammonium sulfate [(NH 4 ) 2 SO 4 ] seed aerosol, and at mixing ratios of NO x typical of the pristine atmosphere (<0.5 ppb). Experimental conditions are reported in Table S1 .
S1.1 Caltech dual 24 m 3 Teflon Environmental Chambers (CTEC)
Experiments in the CTEC were performed to examine the identity, abundance, and kinetics of molecular products in secondary organic aerosol (SOA) formed from the O 3 -and OH-initiated oxidation of b-pinene. Prior to each experiment, the chamber was flushed with dry, purified air for 24 h such that the particle number and volume concentrations were less than 10 cm -3 and 0.01 µm 3 cm -3 , respectively. b-pinene (~120 ppb) was added to the chamber by passing dry, purified air at 5 L min -1 through a glass cylinder, heated to 50 ˚C in a water bath, containing a volumetric injection of liquid b-pinene (20 µL, >99%, Sigma-Aldrich) for 30 min. Polydisperse seed aerosol (~70 µm 3 cm -3 , D p » 95 nm) was generated via atomization of a dilute (0.06 M) aqueous solution of (NH 4 ) 2 SO 4 (Macron Fine Chemicals), followed by diffusive drying and neutralization. In select experiments, seed aerosol was produced from dilute aqueous solutions of (NH 4 ) 2 SO 4 (0.02 M) and cis-pinic acid (Sigma-Aldrich) in 1:1 (~120 µm 3 cm -3 , D p » 130 nm) and 2:1 (~140 µm 3 cm -3 , D p » 120 nm) mass ratios.
For ozonolysis experiments, O 3 (~200 ppb) was produced via photolysis of O 2 by flowing dry, purified air at 5 L min -1 through a custom-built UV O 3 generator for ~40 min. Ozonolysis experiments were conducted in the absence of an OH scavenger, resulting in an initial OH molar yield of 28-44% (4, 5). For photooxidation experiments, H 2 O 2 provided the source of OH on photolysis under broadband UV irradiation (blacklight spectrum centered at 350 nm). H 2 O 2 (280 µL, 50% w/w in H 2 O, Sigma-Aldrich) was introduced into the chamber from a glass bulb, heated to 40 ˚C in a water bath, over a 1-h period with a flow of dry, purified air at 5 L min -1 , resulting in an initial H 2 O 2 mixing ratio of ~4 ppm. At these relatively high mixing ratios of H 2 O 2 , significant S4 levels of HO 2 are produced via the OH + H 2 O 2 reaction, which is favored at the slow chamber photolysis rate of H 2 O 2 . The steady-state concentrations of OH and HO 2 in these experiments were ~2 ´ 10 6 and ~1 ´ 10 10 molecules cm -3 , respectively, as determined in a previous study (6). The duration of both ozonolysis and photooxidation experiments was ~4 h. Under these conditions, ~70% of the injected b-pinene was consumed in each experiment.
S1.2 Caltech Photooxidation Flow Tube (CPOT)
Due to its steady-state operating conditions, the CPOT was utilized to collect sufficient quantities of b-pinene SOA mass for detailed molecular-level composition and structural analysis by offline mass spectrometric and chromatographic techniques. An in-depth description of the CPOT and its standard operating protocol is presented elsewhere (3). Briefly, the CPOT consists of two 1.2 m × 17 cm i.d. cylindrical quartz tubes, surrounded by an external water jacket and flanged together with clamps and chemically resistant O-rings. Reactants are thoroughly mixed at the inlet to the reactor in a stainless steel static mixer prior to passage through a conical diffuser that serves to expand the mixed flow to the diameter of the cylindrical section while maintaining an idealized laminar profile. A transition cone at the end of the reactor concentrates gas/particle-phase products into a common sampling line that can be split among multiple instruments. Samples extracted at the end of the reactor thus represent so-called cup-mixed averages of the entire reactor cross section. The total flow rate through the CPOT is 12.5 L min -1 , giving rise to an average residence time of 3.5 min. The Reynolds number (Re) in the cylindrical section of the reactor at this flow rate is ~125, indicating laminar flow (Re < 2100).
b-pinene was introduced into the CPOT by passing dry, purified air at 500 mL min -1 through a glass cylinder into which liquid b-pinene (>99%, Sigma-Aldrich) was continuously injected from a gas-tight volumetric syringe at 0.702 µL h -1 using a single syringe infusion pump (11 Plus, b-pinene SCIs with water and the water dimer. Accordingly, assuming complete conversion of bpinene to reactive carbonyls/organic acids (should clearly be lower) and a water dimer concentration equal to 0.06% that of the monomer (13), the minimum SCI scavenging efficiencies of the added formic acid and water vapor were 99.1 and 94.5%, respectively.
S2. Gas-Phase Measurements
b-pinene mixing ratios were quantified with an Agilent 6890N gas chromatograph equipped with a flame ionization detector (GC/FID) and operated with an Agilent HP-5 column (30 m ´ 0.32 mm, 0.25 µm). The GC/FID was calibrated with a commercial b-pinene standard (>99%, SigmaAldrich) over a mixing ratio range from 100 to 200 ppb using a gas-tight volumetric syringe and a mass-controlled dilution flow of N 2 into a 100 L Teflon bag. The GC/FID was also calibrated with ppm-level bags (10-20 ppm) prepared via an analogous method and cross-calibrated using Fourier S6 transform infrared spectroscopy (FT-IR) with tabulated absorption cross sections for b-pinene (25) . O 3 and NO x mixing ratios were quantified by a Horiba APOA-360 O 3 absorption monitor and a Teledyne T200 NO x monitor, respectively. The detection limits for O 3 , NO, and NO 2 are 0.5, 0.4, and 0.4 ppb, respectively. Temperature and RH were monitored in the CTEC with a Vaisala HMM211 probe and in the CPOT with an Omega RH-USB sensor.
S3. Particle-Phase Measurements
S3.1 Scanning Mobility Particle Sizer (SMPS)
Aerosol size distributions and number concentrations for D p between ~15 and 800 nm were measured with a custom-built scanning mobility particle sizer (SMPS) consisting of a TSI 3081 differential mobility analyzer (DMA) coupled to a TSI 3010 condensation particle counter (CPC).
The DMA is operated in a closed-system configuration with a recirculating sheath and excess flow of 2.67 L min -1 and an aerosol flow of 0.515 L min -1 . The column voltage is scanned from 15 to 9850 V over a 4-min interval. A more detailed overview of the SMPS operation is provided elsewhere (2). For b-pinene SOA formation experiments performed in this study, the initial (NH 4 ) 2 SO 4 seed volume was ~60-80 µm 3 cm -3 , with D p of ~80-100 nm and a size distribution spanning from ~20 to 600 nm. As a result of particle growth driven by gas/particle-phase chemistry and gas-particle partitioning, D p shifted to ~150 nm in steady-state CPOT experiments and to ~230
nm after ~4 h of reaction in CTEC experiments.
Aerosol volume concentrations were calculated assuming homogeneous spherical particles. To enable direct comparison with the concentrations of individual molecular products detected in suspended SOA using offline mass spectrometry, corrections for particle wall loss were neglected.
Instead, suspended SOA volume concentrations were derived by applying an exponential fit to the decay of pure (NH 4 ) 2 SO 4 seed and subtracting the extrapolated seed volume concentrations from the measured volume concentrations of total suspended aerosol (Fig. S2 ). SOA mass concentrations were calculated assuming an effective density for b-pinene SOA of 1.25 g mL 
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The maximum suspended SOA mass loadings achieved during b-pinene ozonolysis and photooxidation experiments over ~4 h of reaction in the CTEC ( (34) . Consequently, the mass loadings of b-pinene SOA generated in this study, and in turn the molecular composition, can be considered relevant to the real atmosphere. Briefly, submicrometer aerosol (35 nm-1.5 µm) is sampled into the instrument through an aerodynamic lens at a flow rate of ~1.3 mL s -1 , producing a collimated particle beam that is directed onto a resistively heated surface where particles undergo vaporization (~600 ˚C) and electron impact (EI) ionization (70 eV). The resulting ions are detected with a custom-designed Tofwerk HR-ToF-MS configured in V-mode. Data were analyzed using the SQUIRREL v1.59B
and PIKA v1.19B modules for Igor Pro v7.02 (WaveMetrics), and were corrected for gas-phase interferences (36, 37) and composition-dependent collection efficiencies (38 packed with activated charcoal (Sigma-Aldrich) was placed upstream of the sampling apparatus to remove O 3 and gas-phase species, thereby preventing on-filter reactions and further partitioning of compounds from the gas phase to collected particles. The SOA particle loss through the denuder was assumed to be negligible (48) . The mass of SOA collected on each filter was typically 2-3 mg for CPOT experiments and <1 mg for CTEC experiments. Filters were stored at -16 ˚C immediately after collection.
Filter samples were extracted into 10 mL ultra-pure water (18 MW, <3 ppb TOC, Millipore Milli-Q) for 1 h using an orbital shaker at 200 rpm, as extraction via ultrasonic agitation has been shown to cause degradation of a-pinene SOA molecular markers (e.g., cis-pinic acid) as well as elevated concentrations of particle-bound peroxides, likely due to formation of OH radicals by acoustic cavitation that react with SOA constituents and combine to form H 2 O 2 (49). To account for variations in filter collection and extraction efficiency, the total organic carbon (TOC) content of filter extracts was quantified using an OI-Analytical Aurora 1030W TOC Analyzer. The total carbon (TC) method was employed, wherein all carbon-containing species (i.e., organic and inorganic) are oxidized to CO 2 by sodium persulfate and phosphoric acid at 100 ˚C and then detected by nondispersive IR spectroscopy. The TC content of blank filter extracts was used for background subtraction. A detection limit of 0.6 ppmC was calculated from the standard deviation of the TC content of the blank filter extracts (3s blank ). The method was calibrated using standard solutions of potassium hydrogen phthalate (>99%, Sigma-Aldrich), and the accuracy of the method was verified to within 5% using solutions of meso-erythritol (>99%, Sigma-Aldrich) and Dsorbitol (>98%, Sigma-Aldrich) of known concentration. Samples were prepared by acidifying an SOA filter extract to pH 2 with formic acid (50% w/w in H 2 O, Fluka). To an aliquot of the acidified extract, a concentrated aqueous solution of potassium iodide (KI, 99%, Sigma-Aldrich), made fresh daily and purged with N 2 , was added such that the concentration of I -was 60 mM. As a control, a second aliquot was diluted to the final volume of the treated sample with ultra-pure water (18 MW, <3 ppb TOC, Millipore Milli-Q). In this way, differences between treated and control samples reflected only changes induced by iodometry and not differences due to dilution or acidification. Immediately following dilution or KI addition, the treated and control samples were purged with N 2 and placed in air-tight vials in the dark for 7 h prior to analysis by UPLC/(-)ESI-Q-TOF-MS to ensure completion of the iodometric reaction.
The iodometric method was validated against a series of H 2 O 2 (50% w/w in H 2 O, Sigma-Aldrich)
solutions of known concentration.
The abundances of the 23 identified dimers (Table 1) did not change significantly (<15%) in response to iodometry (Fig. S5 ), indicating that these compounds do not contain ROOH or ROOR functionalities. Although somewhat surprising, given that organic peroxides have been found to account for a significant mass fraction (12-85%) of SOA derived from monoterpene oxidation (53) (54) (55) (56) (57) , the absence of (hydro)peroxide groups in the dimer structures is not unreasonable. We recently demonstrated using iodometry-assisted UPLC/(-)ESI-Q-TOF-MS that dimers detected in a-pinene SOA also lack ROOH and ROOR moieties, despite conventional spectrophotometric iodometry suggesting that ~15% of the a-pinene SOA mass is attributable to organic peroxides (52) .
These findings are consistent with the decomposition of particle-bound organic peroxides, likely to smaller peroxides that cannot be detected by UPLC/(-)ESI-Q-TOF-MS but can contribute to the total peroxide content quantified via spectrophotometric iodometry. 
S4. Master Chemical Mechanism (MCM) Simulations
The Master Chemical Mechanism version 3.2 (MCMv3.2) (54, 63) was used to predict the time- The observed first-order decay of b-pinene is well replicated by each of the three ozonolysis mechanisms; the two modified mechanisms produce slightly better agreement (Fig. S6A) . The simulated concentration profiles of OH and RO 2 appear to be fairly insensitive to the gas-phase ozonolysis mechanism employed, yielding concentrations of ~1.5 ´ 10 5 and ~2.0 ´ 10 10 molecules cm -3 , respectively, after 4 h of reaction (Fig. S6B) . Conversely, HO 2 profiles differ moderately between the three oxidation schemes, with concentrations after 4 h ranging from ~1.5 to 3.0 ´ 10 7 molecules cm -3 . Based on these simulations, OH-initiated oxidation accounts for ~20% of the bpinene consumption over a 4-h ozonolysis experiment. Assuming typical k RO 2 +RO 2 and S14 (Fig. S7 ). High-resolution mass spectra indicate 13 C incorporation (Fig. S8 ).
S6. Dimer Esters from Synergistic O 3 + OH Oxidation
S6.1 Structure Elucidation
As discussed in the main text, MS/MS spectra of the 13 C-labeled dimers and their 12 C isotopologues revealed distinct OH-derived ( 13 C-mass-shifted) and O 3 -derived (unshifted) fragmentation patterns (Table S3 ). Detailed analysis of these spectra, constrained by HDX and iodometry-assisted UPLC/(-)ESI-Q-TOF-MS, particle-phase kinetic analysis, and the extant mechanisms of β-pinene ozonolysis and photooxidation, afforded insight into the structures of these dimeric compounds.
The O 3 -derived fragmentation patterns in the MS/MS spectra ( Fig. 3 and Table S3 ) of the dimer esters (Table 1, (Table S4) are presented in Fig. S10 . These pathways consist of established charge-retention and charge-migration fragmentations (e.g., remote hydrogen rearrangements and pericyclic reactions), and are based on fundamental organic reactivity and ion stability principles (70, 71) . While at least two structural S17 isomers are possible for each proposed dimer ester, depending on the position of the ester linkage, only the structure and fragmentations of the most likely isomer are considered.
S6.2 Heterogeneous Formation Mechanism
The formation of the major dimer ester at m/z 337 (C 19 H 30 O 5 ) in b-pinene photooxidation experiments carried out with cis-pinic acid and (NH 4 ) 2 SO 4 seed (Fig. 5) corroborates the indirect MS/MS (Fig. 3A) and kinetic (Fig. 4A ) evidence for heterogeneous formation via reactive uptake of a gas-phase, OH-derived monomer/intermediate by particle-bound cis-pinic acid. A heterogeneous rather than purely particle-phase mechanism is also supported by the absence of stable products corresponding to the OH-derived dimer ester precursors [e.g., m/z 169 (C 10 H 18 O 2 )
for the dimer ester at m/z 337 (Table S3 )] in SOA generated from β-pinene ozonolysis. The details of the mechanism forming the ester linkage are presently unclear. However, the observed increase in the abundances of the dimer esters (11-46%) under humid conditions (43% RH) (Fig. S1 ) argues against formation via conventional esterification (i.e., carboxylic acid + alcohol). These findings are in line with a recent theoretical study demonstrating that particle-phase esterification of apinene ozonolysis products is thermodynamically unfavorable (72) .
To rule out the possibility of dimer formation through accretion of condensed monomers, either on the filter or during the extraction process, b-pinene SOA from OH-initiated oxidation in the CTEC with pure (NH 4 ) 2 SO 4 seed was collected on a Teflon filter uniformly coated with ~0.5 mg of cis-pinic acid (Sigma-Aldrich). A clean Teflon filter was also collected in parallel as a control, such that the mass of SOA collected on each filter was approximately equivalent. The filters were stored at room temperature (25 ˚C) for 48 h following collection, then extracted into 10 mL ultrapure water (18 MW, <3 ppb TOC, Millipore Milli-Q) as described in SI Appendix, S3.4. Filter extracts were left at room temperature for 72 h prior to analysis by UPLC/(-)ESI-Q-TOF-MS. As shown in Fig. S11 , the dimer ester at m/z 337 was not observed in either SOA sample, demonstrating that the dimer esters are not artifacts of on-filter or aqueous-phase reactions.
The b-pinene photooxidation experiments performed with cis-pinic acid and (NH 4 ) 2 SO 4 seed suggest that the hypothesized mechanism of heterogeneous dimer formation requires a sufficient particle-phase concentration of semivolatile dicarboxylic acids, which may be limited in the S18 ambient atmosphere by inefficient gas-particle partitioning. However, recent field measurements of gas-particle partitioning of tracers for biogenic oxidation indicate that the fraction of cis-pinic acid residing in the particle phase (F p ) in forested locations is 0.3-0.4 during the day and 0.6-0.8 at night (34, 73) . As the saturation mass concentrations (C*) of the dicarboxylic acids identified as dimer ester precursors (cis-pinic acid, cis-norpinic acid, and diaterpenylic acid) are all on the order of 10 µg m -3 (74), the findings for cis-pinic acid imply that pinene-derived dicarboxylic acids undergo efficient absorptive equilibrium gas-particle partitioning under ambient conditions and should thus be present in the particle phase in sufficient quantities to facilitate heterogeneous dimer formation.
S7. Quantification of SOA Molecular Constituents
Mass concentrations of individual organic compounds in chamber-generated b-pinene SOA collected by PILS and analyzed off-line by UPLC/(-)ESI-Q-TOF-MS were calculated from the following expression: (S1) where C is the particle-phase mass concentration of the compound (µg m -3 ), Q s is the aerosol sampling flow rate (12.5 L min -1 ), Q l is the rate of the washing flow (0.15 mL min -1 ), DF is the dilution factor that accounts for water vapor condensation on the PILS impaction plate (assumed to be 1.1) (46), r 1 is the density of the collected PILS sample (assumed to be the density of the washing flow, 1.0 g mL -1 ), CE PILS is the overall PILS collection efficiency for b-pinene SOA (estimated to be 0.85) (47), R is the UPLC/(-)ESI-Q-TOF-MS response (i.e., chromatographic peak area) for the compound, and IE is the compound-specific (-)ESI efficiency (ppb -1 ). From comparison of the resulting particle-phase mass concentrations to the SMPS-derived suspended SOA mass loading, mass fractions of identified molecular products in β-pinene SOA were determined. S19
S7.1 Determination of (-)ESI Efficiency
In the case of small molecules (<1000 Da), such as those analyzed in the current work, the ESI process is described by the ion evaporation model (IEM) (75) . Prior separation of analytes from the complex SOA matrix via UPLC precludes potential ion-source artifacts (e.g., signal suppression and noncovalent clustering), ensuring the quantitative nature of the method. As authentic standards were not available, the (-)ESI efficiencies of the three similarly structured dicarboxylic acids implicated as dimer ester precursors (cis-pinic acid, cis-norpinic acid, and diaterpenylic acid) were quantified using commercially available cis-pinic acid (Sigma-Aldrich) as a surrogate. A 5-point calibration curve (n = 3) was generated from aqueous solutions of cispinic acid spanning a concentration range from 50 to 1000 ng mL -1 (ppb); a linear response (R 2 > 0.999) was observed. The detection limit for cis-pinic acid, calculated as three times the standard deviation of the blank (3s blank ), was found to be 1.2 ppb. The concentrations of the dicarboxylic acids measured in the PILS samples fell well above this threshold, and well within the calibrated linear range of the instrument.
Due to a lack of authentic standards, (-)ESI efficiencies of oligomers in monoterpene SOA are typically quantified using commercially available terpenoic acids as surrogates (e.g., cis-pinonic acid and cis-pinic acid) (22, 23, 31, 76, 77) . The same approach was applied here, using the 
As in the original expression, the IUPAC-recommended notation for pK a and pH definitions is RIE values were determined for the five dimer esters with proposed molecular structures (Table   S4) , as well as for cis-pinic acid. For compounds with multiple sites for deprotonation (e.g., cispinic acid), RIE values were derived independently for each possible monoanion and the results were summed to give an aggregate RIE. RIE values were normalized to that of cis-pinic acid, and scaled by the measured cis-pinic acid (-)ESI efficiency. In this way, absolute (-)ESI efficiencies for the five dimer esters were ascertained. For the dimers with unknown molecular structures, (-)ESI efficiencies were approximated by those of the dimer esters with the most similar OS C values (Table 1) .
Due to fundamental differences in the (-)ESI behavior of monomers and oligomers, namely that larger molecules produce anions with more delocalized charge (lower WAPS), the theoretical (-)ESI efficiencies of the dimer esters are roughly an order of magnitude higher than that of cispinic acid (Table S4 ). These findings suggest that the mass contribution of oligomers to monoterpene SOA is significantly overestimated in studies that use commercially available terpenoic acids as surrogates to quantify oligomeric (-)ESI efficiencies (22, 23, 31, 76, 77) . Indeed, dimers formed from coupled O 3 and OH oxidation (Table 1 , types 1-3) are found to account for 25.4% of the total mass of b-pinene SOA formed after ~4 h of ozonolysis in the CTEC (Table S1, Exp. 1) when quantified using the measured (-)ESI efficiency of cis-pinic acid, whereas theoretical estimation of the (-)ESI efficiencies of the dimers via the model of Kruve et al. (78) leads to a mass fraction of only 5.9% for dimers produced via concerted O 3 and OH chemistry. The treatment S23 of oligomeric (-)ESI efficiencies in monoterpene SOA formation experiments, and its potential role as a source systematic bias, will be explored in detail in a forthcoming study on the abundance of oligomeric products in SOA derived from the O 3 -initiated oxidation of a-and b-pinene.
S7.2 Uncertainty Analysis
Uncertainty in the PILS method (d PILS ) arises mainly from variation in the collected liquid volume due to the existence of air bubbles, and has been estimated to be less than ± 11% (47). Uncertainty associated with the chromatographic and mass spectral reproducibility of the UPLC/(-)ESI-Q-TOF-MS (d UPLC ) was determined to be less than ± 3% by performing replicate injections of a standard solution of adipic acid (99%, Sigma-Aldrich) and cis-pinonic acid (98%, Sigma-Aldrich).
Uncertainty in the measured (-)ESI efficiency of cis-pinic acid (d (-)ESI ) was found to be small, less than ± 1%. An uncertainty of ± 20% is assumed for SMPS-derived suspended SOA mass loadings 
where logRIE p and logRIE m are the predicted and measured (-)ESI efficiencies relative to benzoic acid on a logarithmic scale, respectively, and n is the number of compounds in the model validation S24 set. The stated RMSD for the validation set is 0.48 log units (78) , which translates to an estimated uncertainty in the reported SOA mass fractions of a factor of 3.
S8. General Applicability of O 3 + OH Oxidation to Monoterpene SOA Formation
Although specifically revealed in SOA formation from b-pinene, the production of dimers through concerted O 3 and OH oxidation is expected to be broadly applicable to other monoterpenes, most notably a-pinene. While the endocyclic double bond of a-pinene rules out the isotopic labeling approach that was used with β-pinene to directly probe this chemistry, several dimeric compounds with the accurate masses/molecular formulas corresponding to dimers demonstrated to derive from coupled O 3 and OH oxidation of b-pinene (Table 1 , types 1-3) were measured by PILS + UPLC/(-)ESI-Q-TOF-MS in SOA produced from a-pinene ozonolysis (Table S5) These dimers were detected at either the same or similar RT (less than ± 0.18 min) to those of their b-pinene counterparts, and with analogous MS/MS spectra. The formation of these dimers was also significantly suppressed (>60%) by introduction of cyclohexane as an OH scavenger. These findings indirectly confirm that dimer production via synergistic O 3 + OH oxidation is operative in the a-pinene ozonolysis system. However, due to the structural isomerism of a-and b-pinene (i.e., endocyclic vs. exocyclic double bond), the scope of the O 3 + OH reactivity in the a-pinene system is likely underestimated by the limited number of equivalent/identical dimeric compounds formed via ozonolysis of a-and b-pinene reported in Table S5 .
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( (Table S1 , Exps. 7, 9, and 10) in the presence and absence of water vapor and formic acid as SCI scavengers (SI Appendix, S1. ). An exponential fit was applied to the decay of pure (NH4)2SO4 seed (t < 0). The extrapolated seed volume concentrations (t > 0) were subtracted from the volume concentrations of total suspended aerosol measured by the SMPS. Data shown are for Exp. 1 in Table S1 . (Table 1) , reported as a percent change relative to the control sample and precise to <6%. Data for Control and Iodometry samples are reported as averages of replicates (n = 3). (Table S4) (Table S1 , Exp. 5). SOA was collected on either a clean Teflon filter (Control) or a Teflon filter coated with cis-pinic acid (C9H14O4). Filters were collected in parallel such that the mass of SOA on each filter was approximately equivalent (SI Appendix, S6.2). Shaded peaks correspond to cis-pinic acid.
Fig. S12. COSMO-RS s profiles of the [M−H]
− ions of (A) cis-pinic acid (C9H14O4) and (B) the dimer ester at m/z 337 (C19H30O5). Each s profile contains 90 segments, 0.0089 e Å -2 wide; positive s values correspond to surface segments with negative charge. (Insets) COSMO surface charge density superposed on the ball-and-stick structure for each anion; red represents positive charge density (underlying molecular charge is negative), blue represents negative charge density (underlying molecular charge is positive). The calculated weighted average positive sigma (WAPS), degree of ionization in solution (a), and relative (-)ESI efficiency normalized to that of cis-pinic acid (RIE/RIEcis-pinic acid) are also reported for each compound. 
